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UNUM
How the Blockchain Protocol Can Support Distributed Manufacturing

THE MAKER MOVEMENT IS ALREADY REDEFINING LABOR AND CAPITAL RELATIONSHIPS FOR
THE 21ST CENTURY.
Fueled by the proliferation of affordable digital
design and fabrication tools, this movement is
democratizing production and decentralizing
manufacturing, giving many the ability to craft
and sell their own products. Consequently, new,
distributed forms of manufacturing are emerging
that benefit local and regional economies.
However, while more and more makers are becoming micro-factories there is still no viable
framework or protocol to help them coordinate
with designers and customers peer-to-peer.
Instead they must use online intermediaries to
exchange assets of value - money and intellectual property (IP) like designs or manufacturing
information. This reliance on third-parties negates many of the economic and environmental
benefits distributed manufacturing networks can
bring. For this reason, while many have tried to
make distributed manufacturing a competitive
alternative to the way things are produced today,
no organization has yet succeeded.
There is both an urgent need and tremendous
opportunity for new solutions and ventures that
can address these critical limitations and find a
way to create trusted collaborations directly between people, without the need for third parties.

The emerging blockchain protocol can solve this
issue, building the necessary internal and external
value networks for an entirely new infrastructure
for provenance and supply chain management
that is transparent, ethically minded, and community-driven.1 The blockchain protocol has the
potential to create a distributed value-network
to support equally distributed manufacturing
networks that are founded on trusted peer-topeer contractual relationships between designers,
makers, and customers over digital networks.
A proof of concept platform and business was
developed and prototyped to explore if and how
the blockchain could work in this sector.
Unum is a distributed manufacturing platform that
uses blockchain technology to connect makers,
designers, and customers in trusted peer-to-peer
relationships, without intermediaries. Unum envisions a future where products of all types can
be created through blockchain based distributed
manufacturing networks, and takes the first steps
towards this future by using blockchain smart
contracts to coordinate the unique intellectual
property and compensation needs of designers
and makers.

1
ConsenSys, “The Supply Circle: How Blockchain Technology Disintermediates the Supply Chain,” ConsenSys Media,
March 09, 2016, , accessed April 01, 2017.
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The Problem
Making Distributed Manufacturing Viable for the Future

JUST LIKE THE INTERNET DECENTRALIZED
INFORMATION, MANUFACTURING TECHNOLOGY
INNOVATIONS HAVE DECENTRALIZED PRODUCTION AND SIMILARLY DRIVEN THE MARGINAL
COST FOR MAKING PHYSICAL THINGS CLOSER
AND CLOSER TO ZERO.
These tools have also removed capital-based
barriers to entry for individuals and small businesses, laying the foundation for a more distributed manufacturing industry where several
different sized companies can meet consumer
demand as well or better than the current topdown centralized system.
Many business leaders and economists already
see this shift occurring and believe today’s resulting Maker Movement represents the beginning of
a larger third industrial revolution signalling the
end of the corporate capitalist era. They predict
that the rise of distributed manufacturing in conjunction with new collaborative and networked
relationships directly between people all over the
world will replace traditional business models by
the end of this century.1
But the reality is that the infrastructure needed
for this ‘revolution’ to disrupt traditional manufacturing relationships is not yet in place. While
the technology exists to democratize the design
and production of goods, no viable solution has
yet been found to manage trusted business relationships between the key stakeholders of
manufacturing in a truly distributed fashion.

the necessary assets of value inherent in these
relationships, distributed manufacturing can never
become a revolutionary alternative nor a viable
competitor in today’s economy.

Two different approaches are currently
being taken to address these critical issues.
Online Manufacturing Platforms
Today, designers can either send or list their digital
designs on online manufacturing platforms like
Shapeways and Thingiverse. These companies will
either produce a run of products and ship them
to the designer to sell on their own, or price and
list the item on their in-platform marketplace,
producing it on-demand from a preset range of
customization options every time a customer
buys a copy. The designer can set a markup fee
to make a profit if so desired. While this is great
for designers, the products are shipped from
wherever the platform’s factory happens to be
located, negating any economic or sustainability
benefits that come from centering production
around a consumer’s location.2
Open-Making Platforms

Until designers, makers, and customers can connect with one another peer-to-peer to exchange

Others try to support distributed manufacturing by adopting models from the open-source
software movement to create ‘open-making’
networks. Online platforms such as OpenDesk
allow designers to list design files that anyone
can download and fabricate non-commercially
through creative commons licensing. If large
quantities are needed or if users don’t have the
necessary digital fabrication tools, OpenDesk can

1
Jeremy Rifkin, Zero marginal cost society the rise of the collaborative commons and the end of capitalism (New York, NY: Palgrave Macmillan, 2015), 195 - 238.

2
Shapeways Inc., “How 3D prints are priced at Shapeways Shapeways,” Shapeways.com, , accessed April 07, 2017, https://www.shapeways.com/support/pricing/?li=t_menu.
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route their request through a network of partner
makerspaces who will produce and deliver the
items. Here, OpenDesk coordinates all of the
compensation, paying out maker’s manufacturing
costs, designer’s design fees, and other delivery and assembly costs. Designers can choose
whether or not to make their designs free or
paid to download and if paid, users will pay a
fixed-price set by the designer and the OpenDesk
platform fee.

and testing is needed before fabrication. Makers
rightly consider all this pre-work their own intellectual property, a manufacturing kit that is just
as important as the actual design and are not
incentivized to share it with other makers in the
network, allowing for on-demand production to
be much more easily accomplished. Open-making
platforms don’t’ take these forms of IP into account nor offer a viable way for partner makers
to share and be compensated for their work.

While this model does solve for centering production around consumers (depending on how
close they are to a partner makerspace), it has
two critical flaws.

In order to solve for these issues, there must be
a way to coordinate trust directly between designers, makers, and customers when creating
physical products that originate in digital designs.
What is needed is an equally distributed value
network that can connect these parties peer-topeer in order to create, manage, exchange, and
be compensated for their contributions to the
production process. Until this infrastructure is
created, distributed manufacturing will remain
an interesting social experiment and niche production method instead of a revolutionary new
way to purchase sustainable, locally produced
consumer products on-demand.

Managing Intellectual Property for Physical
Products
While designers can choose to make designs
‘paid’, once their file is downloaded, they no longer
have control over their intellectual property. Users
can copy and distribute their file and there is no
realistic way to ensure that the non-commercial
license granted upon download will not be violated
once the physical object is fabricated.
Supporting On-Demand Production
While it would seem that digital designs can be
automatically fabricated if the right machine is
used, this is hardly the case. Variations in materials, machine settings, and production processes
make it very difficult to create low quantities of
products on demand, since significant setup

11

THE FUTURE IS HERE - LET’S DISTRIBUTE IT

Solution
Blockchain, The Trust Protocol

BLOCKCHAIN TECHNOLOGY IS A UNIQUE
OPPORTUNITY TO BUILD THE NECESSARY INTERNAL
AND EXTERNAL VALUE NETWORKS TO SUPPORT
DISTRIBUTED AND ON-DEMAND MANUFACTURING
THROUGH A NETWORK OF MAKER SPACES.
The blockchain protocol has the potential to create a
distributed value-network to support equally distributed
manufacturing networks founded on trusted peerto-peer contractual relationships between designers,
makers, and customers over digital networks.

implement terms of multiparty agreements. “Smart
contracts are executed by a computer network that
uses consensus protocols to agree upon the sequence
of actions resulting from the contract’s code. The result
is a method by which parties can agree upon terms
and trust that they will be executed automatically with
reduced risk of error or manipulation.”2
How the Blockchain Supports Distributed
Manufacturing

The blockchain protocol is a software mechanism
that “…provides a distributed system of trusted assets
and transactions without the need for a central trust
authority.”1 Best known as the term for the database
underlying the digital cryptocurrency Bitcoin, the blockchain broadly refers to any distributed electronic ledger
that uses cryptographic software algorithms to reliably
and anonymously record transactions. At its core, the
blockchain is a self-sustaining, peer-to-peer database
that can manage and record transactions without a
clearinghouse to prevent the double spending problem
inherent in digital information and assets.

Given that the blockchain enables the tracking of all
types of transactions, it can create a digital thread
that represents the lifecycle of a product from its
initial design file and material origins to the purchase
and ownership of the finished product. Since these
transactions are all tracked digitally, designers and
makers who are geographically separate from one
another can collaborate in a trusted fashion to create
products. Blockchain smart contracts can automatically
compensate each party for their contributions to the
process. The blockchain can even support shared and
remixed designs, allowing other designers to modify
the original file and submit their version, compensating every designer along the chain each time the file
is produced.

There has never before been a way to facilitate trusted
transactions directly between two or more parties that
is authenticated by mass-collaboration and powered
by collective-self interest. Instead of an Internet of
Information, the blockchain can be thought of as an
Internet of Value that can be programmed to record
virtually any valuable asset: financial records, provenance of items, votes, money, intellectual property,
certifications and anything else that can be translated
to code. Blockchains also allow for the creation of smart
contracts, pieces of software that can automatically

In this way, the blockchain remains true to the ethos
of open-making by creating middle-ground between
truly open and proprietary designs where anyone can
collaborate on products and be paid for their unique
contribution of intellectual property. Blockchain’s immutability, auditability, and transparency allow product’s
lifecycle to be securely recorded and shared making
the manufacturing supply chain completely transparent
for customers. Finally, consumers can know exactly
where their products came from, making them more
informed of their impact as economic actors.

1
Prasad Satyavolu and Abhjeet Sangamerkar, “Blockchain’s Smart
Contracts: Driving the Next Wave of Innovation Across Manufacturing Value
Chains,” Cognizant 20-20 Insights, June 2016, 1, accessed March 24, 2017.

2
Jacob Boersma, “Blockchain based smart contract use cases in
industry | Deloitte,” Deloitte Nederland, December 21, 2016, accessed April 07,
2017.

What is a blockchain?
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~ Can eventually
coordinate remixing of
designs where each new
version created pays-out all
contributors.

~ Enables multiple
designers to collaborate
and each be compensated
for their contribution.
~ Makes it practical and
proﬁtable to produce
digitally fabricated
products on-demand.

~ Compensates makers
who test builds and create
digital manufacturing kits
by paying them a testing
fee each time the product is
fabricated in the future.

~ Provides a new revenue
line for existing maker
centers and a unique
business model that can
help more shops open with
a guaranteed sales pipeline.

~ Leverage online global
distribution channel

~ Get their products to
market even without initial
capital or facilities to
manufacture it themselves.

MAKERS

DESIGNERS

~ Helps customers be more
aware of the economic
consequences of their
consumer choices.

~ Makes a product’s
life-cycle transparent,
allowing customers to
make informed decisions.

~ Supports authentic,
quality and responsibly
manufactured products
that are affordable for a
wider variety of consumers.

~ Provides access to
globally designed products
that can be mode locally.

CUSTOMERS

STAKEHOLDERS

~ Offers enriching and
lucrative employment
opportunities which pay
well over minimum wage
and provide important 21st
century job skills.

~Helps to keep local money
circulating in the local
economy.

~ Creates new
opportunities for local and
regional circular economies
to compete with massive,
global and
corporate-owned
economies of scale.

COMMUNITY

UNUM
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UNUM
The Blockchain for the Maker Movement

A proof of concept blockchain d’app (distributed application) and online platform were created and prototyped in order to test how this model might work
today. Unum creates the first viable electronic infrastructure to coordinate trusted peer-to-peer business
relationships between designers and makers while
giving customers complete transparency into their
product’s origin and manufacturing lifecycle.
Leveraging the emerging blockchain protocol, Unum
facilitates trust by encoding each party’s terms and
conditions into smart contracts that create and manage
all transactions along a unique digital manufacturing

thread for every physical product instance fabricated
from a digital design. This thread is immutably tied
to the finished product through Unum’s proprietary
NFC-based seals, which are embedded and activated
by makers during production, allowing customers to
own a verified physical copy of a digital idea, forever.
Unum provides several unique benefits to designers,
makers and customers with the blockchain providing
a unique value-add for each audience. Through helping
these stakeholders, Unum also benefits communities.
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Conclusion
The Future is Here - Let’s Distribute It

THE BLOCKCHAIN PROTOCOL CAN BE LEVERAGED
TO SUPPORT THE FUTURE OF DISTRIBUTED MANUFACTURING IN THREE IMPORTANT WAYS:
First, blockchain smart contracts allow for the secure
and seamless coordination of compensation and design/manufacturing information, empowering designers
and makers of all types to collaborate peer-to-peer
to produce and sell products.
The blockchain also raises important questions that
will be integral to the future of distributed manufacturing, opening up a new middle-ground for coordinating
intellectual property and licensing in a future where
more and more individuals will be able to produce and
sell their own products and IP becomes of paramount
importance.
Finally, it allows global ideas to be fabricated locally
and on-demand, creating new networks of value for
local and regional economies and providing huge environmental benefits. The blockchain protocol truly
provides a unique opportunity to build the future of
distributed manufacturing on equally distributed terms.
By extending the decentralization of the Internet Revolution to our economy, the blockchain can empower
people to have more meaningful and sustainable
relationships with each other, their products, and
their world.
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